Introduction: To evaluate the complications,
to avoid the associated morbidity and mortality.
Thus, the ophthalmologist may play a significant role in its early diagnosis and treatment. [1] . Cases have been reported of patients having limited forms of WG with involvement of the respiratory tract, skin, palatal, ear, and salivary gland [2, 3] . Ahmed et al. [4] reported cases of very limited WG, having only ocular involvement and no respiratory or renal disease. Untreated WG is rapidly fatal, with renal failure being the primary cause of death. In the localized form of WG, the absence of renal involvement reduces the mortality rate [2] . Onset of renal disease is associated with a mean survival of 5 months; 82% of patients die within 1 year, and more than 90% die in 2 years [5] . Harper et al. [6] reported patients with limited WG who progressively evolved to systemic WG over the course of follow-up. This concept of progressively evolving WG with increased organ involvement is important, since timely therapeutic intervention can prevent the otherwise probable morbidity and mortality. The therapeutic outcome of ophthalmic complications of WG in the USA and Europe has significantly improved over recent years [7] , largely as a result of earlier diagnosis and treatment with a combination of glucocorticoids and cyclophosphamide (CP); however, there is a dearth of publications concerning the natural history, diagnosis and treatment of WG in Asian populations [8] . To rectify this deficiency, the authors review the clinical features, management, and visual outcomes of seven cases with necrotizing scleritis (NS) and/or peripheral ulcerative keratitis (PUK) associated with WG in a Chinese population. In the patients with NS and/or PUK progressive inflammation was halted by the combination of immunosuppressive and surgical therapy in 78% of eyes. BCVA remained stable in four of nine eyes, was improved in two of nine eyes, and decreased in three of nine eyes (secondary to cataract and/ or stromal scarring).
METHODS AND PATIENTS

Selected Case Reports
Case 1
A 54-year-old male patient had a 3-month history of NS with [120°extension in both eyes. The patient had been given topical steroids without effect before referral. At presentation, in addition to mild anterior uveitis and partial posterior iris synechiae, a perforation of the sclera was seen at the 3 and 9 o'clock meridians in the right eye, with disruption of the adjacent limbal arcade; and scleritis involved the lower half-circumference in the left eye, with high activity from 7 to 9 o'clock ( (Fig. 1b) . Two weeks later, the conjunctival flap became retracted, leaving the scleral graft bare; the scleral graft developed lysis at 9 o'clock ( Fig. 1c) , and there were 1? aqueous cells, posterior iris synechiae, and elevated intraocular pressure in both eyes. Therefore, following consultation with a rheumatologist, the medical treatment was changed to corticosteroids and CP. The original scleral graft was re-sutured, and an amniotic membrane graft was applied; this arrested the lysis of the scleral graft, which was found to be vascularized 10 days later (Fig. 1d) . The transplantation of the scleral graft in the right eye was uneventful (Fig. 1e, f) . In both eyes, direct communication between the anterior and posterior chambers was established by Yttrium Aluminium Garnet (YAG) iridotomy to prevent the blockage of aqueous drainage by the progressive development of iris synechiae. (Fig. 2b) . Cultures for bacteria and fungi were negative, as were stains for acid-fast bacteria. Oral CP was continued for 8 months. At the 21-month follow-up, vision was 20/200 in the right eye, and the patient's ocular condition remained stable thereafter (Fig. 2c) .
Case 6
A 50-year-old female patient had suffered from redness and pain in the right eye without fever which involved both cornea and sclera, in the right eye. The conjunctiva was markedly hyperemic, the superior sclera was swollen and inflamed with surface irregularities, and the superior cornea was inflamed across the limbus with lymphocytes, eosinophils, epithelioid cells, and multinucleated giant cells (magnification 9200; hematoxylineosin stain). c Lamellar corneoscleral graft with intralamellar patch, which was performed to maintain structural integrity and showed peripheral corneal ulceration with gutter appearance (Fig. 3a) . The anterior chamber was clear, and the fundus appearance and intraocular pressure were normal. Clinical examination of the left eye revealed no abnormalities. Blood studies showed a normal white cell count and an elevated ESR (74 mm/h) and CRP (137 mg/dL). The results of renal function tests were normal. Sinus films were normal, but a chest X-ray showed infiltration in the left lobe, and a nodule and cavitating lesion in the right lobe of the lung (Fig. 3b) (Fig. 3c) . The patient was treated with pulse therapy of intravenous methylprednisolone and oral CP, with subsequent subsidence of ocular inflammation and PUK in the right eye (Fig. 3d ). Maintenance treatment with oral MTX and reducing oral steroids was continued.
Case 7
A 30-year-old male patient presented with a 3-month history of redness and soreness in both eyes. The condition was diagnosed as scleritis, but it failed to respond to topical treatment, and the patient was referred to the Department of Ophthalmology in Kashgar's First Hospital for ophthalmic investigation. The patient's medical history included otitis media complicated with (Fig. 4c) ;
subsequently, more than 9 weeks after limbal perforation, the patient's respiratory function had deteriorated, and serial plain chest radiographs revealed rapidly worsening airspace opacities. The patient was transferred to the intensive care unit and eventually died of respiratory failure.
DISCUSSION
Wegener's granulomatosis is an insidious disease that affects patients of any age. It consists of a triad: necrotizing granulomatous vasculitis of the upper and the lower respiratory tract, variable degrees of small-vessel vasculitis, and focal necrotizing glomerulonephritis.
Classic WG is considered to be a systemic disease; however, a localized form of WG, limited to the upper and lower respiratory tracts, has been reported [9] . Ocular signs and symptoms can be a major component of either classic or limited WG. Ocular manifestations include orbital involvement with proptosis, scleritis, corneal ulceration, uveitis, and nasolacrimal duct obstruction [10] . b Necrotizing scleritis and peripheral ulcerative keratitis of the left eye. c Limbal perforation, which developed in the left eye despite systemic immunosuppression Scleritis has been reported to occur in 16-38% of patients with WG [11] . NS is strongly associated with systemic disease, and is seen in more than half of the patients with ocular WG [6] . A mortality rate as high as 54% has been reported in patients with NS who are not undergoing immunosuppressive therapy [12] . NS was found in 86% of the present patients, and corneal disease was present in most. PUK is typically associated with an underlying systemic disease, most commonly rheumatoid arthritis followed by WG [13] . PUK and scleritis, being associated with rheumatoid arthritis, are manifestations of vasculitis.
Scleritis with inflammation, as seen in classic rheumatoid arthritis, does not produce the heaped-up granulomatous lesions seen in systemic vasculitis or Wegener's disease. The episcleral lesion in patients with rheumatoid arthritis is very thin and, therefore, unlikely to become heavily infiltrated and reactive.
It is also probable that the types of inflammatory response in these two diseases are fundamentally different, for a number of reasons. First, the predominant feature in the NS of rheumatoid arthritis is characterized by vascular occlusion, whereas that seen in the vasculitis of WG is characterized by new vessel formation. Second, the corneal changes in rheumatoid arthritis remain confined to the limbus, whereas the inflammatory changes in WG involve the limbal area and progress from sclera to cornea. Third, corneal melt in rheumatoid arthritis usually occurs in patients with long-standing disease; for example, one study found a mean of 19.6 years between the diagnosis of rheumatoid arthritis and the onset of PUK [14] [15] observed that independent areas of necrotizing granulomatous lesions account for much of the tissue destruction, and purely granulomatous disease has been proposed as an early and sometimes the only manifestation of WG [16] .
Since WG seldom manifests the classic triad of vasculitis, necrosis, and granulomatous inflammation, the diagnosis must be based on a range of clinical and pathological findings.
The cANCA test is specific and sensitive in the diagnosis of WG. All cases in the present series had positive cANCA titers, as measured by enzyme-linked immunosorbent assay, consistent with its validity for this purpose. Because scleritis may be secondary to a systemic disease (as in the cases in this study), and because the inflammatory cells responsible for it originate far from the eye, treatment with systemic corticosteroids and cytotoxic agents is often effective. The condition in the first patient in the present study did not respond to topical dexamethasone for scleritis, but did improve upon treatment with systemic corticosteroids and MTX. Lysis was evident within the scleral graft, despite treatment with systemic corticosteroids and MTX, and finally resolved only when CP was added. CP is considered the preferred drug for WG because of its proven efficacy [7] , and is associated with fewer disease relapses (although more side effects). There is a strong requirement for a potent but low toxicity treatment on which a patient can possibly be maintained for several years. MTX may be used to maintain remission [18] . 
